The effect of angiotensin AT1A inactivation on innate and learned fear responses in mice and its relationship to blood pressure.
Angiotensin AT1 receptors are implicated in behavioral and physiological processes associated with fear and stress. However, the precise role of AT1 receptors in modulating fear-related behavior and its relation to their physiological effects remains unclear. Here, we examined innate and learned fear responses and their relationship to cardiovascular arousal in AT1A receptor knockout (AT1A-/-) mice. Using synchronized video and blood pressure telemetry, we found that, in a novel test environment, AT1A-/- mice showed reduced neophobia but a similar rise in blood pressure, as compared to AT1A+/+ mice. In response to a discrete threat, footshock, both flight behavior and cardiovascular arousal were decreased in AT1A-/- mice. Reduced flight behavior was also observed in AT1A-/- mice in the elevated T-maze test. During fear conditioning, the immediate freezing response to the first shock, but not the rate of freezing acquisition was decreased in AT1A-/- mice. Likewise, AT1A-/- mice showed reduced freezing and pressor responses to the first re-exposure, but normal rate of freezing extinction over subsequent trials. Similarly, in the elevated T-maze, the rates of avoidance acquisition and escape learning remained unchanged in AT1A-/- mice. Finally, after re-exposure, AT1A-/- mice displayed altered c-Fos expression, compared to AT1A+/+ mice, in the hypothalamus and periaqueductal gray but not in fear-related limbic-cortical areas, nor in medullary nuclei that convey visceral afferent information. We conclude that AT1A receptor knockout reduces innate fear responses, without affecting learning efficiency in mice. These effects are dissociable from cardiovascular effects and likely reflect altered neurotransmission in hypothalamic-midbrain defense regions.